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This paper addresses the issue c£ bdu learning in 
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different teaching methods in knowledge acquisition is examined, both 
as main effects and in interaction vitb student attitudes. The role 
of the teacher in communicating the , knenledge to be acquired is 
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acquire knowledge if they engage in. direct instruction. Components of 
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outcomes is presented. (Authors) ' . * 
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PREFACE 



This ceport, supported in part by the UnAed States Navy Personnel ^ ^ 
Research and Development^Center, w^as prepared for a conference that they ^ 
s pon sore<i i)n Schooling and the Educational Process, held in San Diego, 
CalVfo/nia, November' 20-2'2 , 1975. Work on this report was also supported^^ 
by the. Cal >forr>ta Commission for Teacher Pf^eparation an(/ Licensing , 
thcough funds provided by the National Institute of Education, f-or the 
aeginmng Teacher Evaluation Study (BTES).'* ' 

The California^Commission is the agenc> charged wi th <?erti fying the' 
appropriateness of teacher-training programs throughout the State. - Simply 
put, the Commission wants information about whet teacher behavl-ors are « 
related to- student outcomes. This information will' then be used jointly 
by the- Commission and the State institutions thatyit certifies^ in, order 
to better insure 'that beginning terfch6rs receive training in are^s that' 
have been empincaTly demons.trated to affect student learning. The Re- 
search engaged in by the BTES staff 'tries to provide the Commission with ' 
the information i t\ requi res .i . ^ . ■ 

• The Principal InvestiqatcTr of the BTES project (David C. 'Berliner) 
and a member the Califorjiia Cofhni ssion ' s Research Advisory Board 
(Barak Rosenshine) co'-autihored ttjiis paper to present some ideas about 
how instruction in general, direct instruction in particular, affect 
the acquisition of knowledge in the classroom. This. paper is concerned 
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With the effects of the curricula to be taught, the method by which 
• irifdntidtion is- communi.cated , and the teacher'.s role in fostering tfie . 
acquisition of knowledge ^id skills. The BTES staff shares, with ■ 
o.ther 'researchers , a growing belief that direct instruction is a causal 
factor in slujdent achievement. 

As in other documents of the Far West LaboratoVy,. the , views pre- 

% sented in:this paper are not rjecessarily endorsed^ either by the California 
Coflimission for Teacher Preparation and Licensing, the United States Navy 
Personner Research and^ Dey^el opment Center, or the National Institute . 

^ of tducation. ' • 



Dayid C. Berliner 
Principal Investigator 
February .197?^ 



THE.ACOUr.ITION OF KNOWLEDGE 4N THE CLASSROOM^ ' 
Uav.id; C. Berliner*^ , v • • 
Far West Laboratory, for Educational Research and Development • 

and *■ . ■ ' •• ^ 

Bar*ak Rosenshine ♦ 
University of Illinois, 

\ Any description of how knowledae is acquired in the classroom must, 
'at'a minimum, focus orKthre.e critical areas. These aceas^are the curri- 
cula to be tauoht, the method by which i nforma't ion is communicated, and 
the teacher's role in fosteri nn "the acquisition of knowledoe and skills 
bO that c]assroom instruction is interesting, comnrehensib1e,^and pleas- 
ant- An, examination of these three concerns will -lead to 5one simole, 
principles about how students learn in classrooms, particularly at the 
primary grades , - 

i The Curricula to be Taunht 

The question, of wttat i*s to be taught is usually answered , in a , 
general way,, throunh the aui del ines . set forth by state curriculum commit-^ 
' tees. At a more .speci fi c level , the issue is settled by commercial Dub- 
lishers. the curriculurn 4Pateri|als .in use,,to a larae denree, define the 
knowletine to be a^uired by students and thus define for the teacher what 

1 This report will appear as a -chapter in Schooling a nd the Educational 
Proems, edited by R.C. Anderson, R.J. Spiro, ar>d W.E. Montague, 
published by Earl baum. Associate^ of Hillsdale, Hew Jersey. This book 
will be published l^fe in 1976. • 



^ Dr. MapqaCret Bierly , Department of Psycholooy, Cali fornia iii^te University 
at CRico", assisted in the development -of this oaper. , - 



IS. tfi bo tau'ilit. * Curriculum evaluatipii btuilios ridv, tiuMefoit), ntovulo • 
.-io'ne* insinht into, how bodies of knowledae are acquired by students, 
p IJdUer and Schaffarzick (1974] examined over twenty, studi&s that com- 
porf'd students exposed to different curricula in the. same subject area. ^ \ 
Usually, these studies were like horse races companna an innovative cur- 
riculumwith a' tradi tional one. The most interestinn part of their review 
was a comparison of results where' the a(*iievement tests of knowledne" ac- 
quired from the different curricula were analyzed by the content bias of 
those tests'. Table 1 presents these fijidinos. ' 

INSERT TABLE 'l HERE " ' . 

■ \ t- — ■ 

These data fnake clear tha^ ."innovative nrouns .are overv/heini holy 
superior on tests biased in their direction', and traditional aroups do 
• noticeab1.y, but not overv/helminqly , better on testl'biased their way 
(Walker. and Schaffarzick, 1974, pp'. 92-93>.^'- One of the cut*ri cul um stud- • 
'ie3 provided a comparison of a new math textbook (SMSG) with'a traditional, 
textbook. T^e Mnvestiqators "found that use of the new math textbook was , 
associated with- increased student achievement on tests measurinq comprehen-.' 
.si6n of mathematics., and' with lower studtent^ nerformance on tests measurina 
computational ability. Conversely, use of the^ traditional textbook was , - 
associat.ed with infcreased performance on .tests of computatiojjal s ki/H s r^andj, 
lower performa'nce on tests of ifiathemati cal comprehens.ion (Wilson, dahen, and 

* * " ^ ' i ' 3 

Be.nlB', 1970)., In an international study of mathematics achievementV^if was 
concluded that there is a strikinq' relationship between the national .emphasU 
on particaTar curViculum areas, as, rated by" teachers within a country, and 
the stu(J«nt's acbievenient in ^hat country .(Husen, 1967). 



* Tlif^ ronclusion to be drawn fronj' -these stydiesos that one curriculum - 
r> neither in.triiflsi cal ly better nor worse than another, but >rather that 
different curricula result in different patterns of acquirjna knowledae., 
What kriowledoe is acqwired depends on the caverage and emohasi s of the- cur- 
riculum in use. When curricula differ, they will produce different levels 
of outcomes. Rhen curricula have common areas of concern , they wi 1 1 show 
parity, producing outcomes of^equal maqni-tudes for those areas qi ven' simi 1 ar 
coverane and emphasis^ 

Th3s brief and highly select'ive^ review of curriculum evaluation leads 
to the conclusion th^t^i f ferent curricula have equipotential i ty for induc- 
ing knowledge' acquisition in the cla/^sroofti. Data aaqreg^iJled at the class- 
room level indicate that for differing curricula whose c(^y6raqe and content 
emphasis are similar, the amount and types of knowledqe acquired will be 
rounhly equivalent, when measured ^y nonbiased achievement tests. 

These results, however, 'do not imQly that individual students acquire 
knowledge in similar ways. Different types pf curricul^i require different 
teaching methods (e.g.., inductive vs. deductive) and c6n cl^issi-fied as 
relatively structured or unstructured. 'These kinds of curriculum differ- 
ences interact wi.th student characteristics when -analysis of curriculum 
O'utco^es includes individual student data. For example, ,Chastain (1970)- 

found three clear-cut afititude-treatment" interactions, where. treatment 

was a curriculum. These interactions are presented in Tab-le 2. Student out 

comes are shown to vary in the.different curricula whien verbal ability is 
taken into account. CJlera'l l^mean differences between curricula are not evi- 
dent. 



INSERT TABLE 2 HtRE 
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Another curriculum study u^inathe student ^a's the* unit, of anal^ysis 
examined the whole-word and linguistic (decoding) methods pf teaching 
.initial reading (Stallings and Keepes , 1970).- Disordirial Interactions' • 
were .found between certain aptitudes measured'by the Illinois Test of ^ 
, Psycholinguistic Abilities. (ITPA)^nd student outcomes^ In some cases^ 
the whole-word method^^ed to superior stuc^ent acqtrisition of knowledge 
and/^V^l^' in beginning readina, and in other cases, the linguistic method- 
was superior, deoendinq upon students ' ITPA aptitudes. 

The conclusion to be drawn from this line of research is that dif- ^ 
fenna (!urriculd have' dif ferential po t entiality for indgcinq the acquisi- 
tion of knowledge when the student is used as the>8nit of analysis. The 
concepts of equi potenti al i.ty and differential potentiality are also use- 
ful for exaiminfng the te.aching methods used to communicate the information 
to be acquired by students.' 



The Method 6f Communication 
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Teachers have a choice in the method they use to present a curriculum-. 

Types of methods, or recurrent -ifistructi onal strateoies, applicable to 

. • ■) 

various subject matters, include the followina: 

• - patterned teacher behavior (e.n,, lecturing, «|iscussion', recitation); 
- delivery systems for fcurriculum (e;q., film, computer-assisted in- 
struction (CAI), written discourse); and 
" organizational structures for promoting learning (e. q. ^ cross-ane 

tutoring, independent ;5tudy , Keller plan). 
Since teachers can usually select the method through' whi ch they will 
communicate information, an examination of the various effects teaching 



methods have on' know^qe acquisition is in order. In one m^ijor review,*" 
Dubin'"dnd 1 avaqqi a '(1^68) reanalyzed the data from nearly 100 studies that 
hdd roiiipdred variations 6f lecture and discussion methods at the collene 
level-' Those investigators wer&*^able to make 88 comparisons between tradi- 
tional lecture and traditional discussion methods, as reported in 36 exper- 
imental studies. Of, these comt)arisons , 51 percent favored the lector^ and 
49 percent^ favored the discussion method. Dubin "and Tavaaaia also^tandard 
ized the criterion .test scores reported in the studies, making them compar- 
able from study to study. ^Across studies the differences between avej;^aQe 
test performance following exposure to lecturfe or expfisure to discission 
methods was very .close to zero. ; * a ' ^* 

Similar results were found by Dubin and Tavaaaia in reviewing compari- 
sons of (a) lecture and lecture-discussion methods in 7 stjidies, (b) dis- ^ 
cussion* and lecture-discussion methods in > studies, (c) lecture methods\ 
and supervised i ndependei*»t study .me tbo*ds in 14 studies, and^(d) lecture- 
diSGus-s4on methods and sdoervised independent study methods in 9 studies. 
Their aeneral conclusion was that teaching methods do not differ in effec- 
tiveness as measured by achievement on final examinations. However, in 
most school learning studies, an "equalizer" effect is at work. That is, 
most mature learners acquire learning ^rpm written discourse (the text) as 
well as f rom ^lecture , discussipn, or CAI , and so forth. Students who know 
that they will be t^kina a final exam compensate for any inadequacies' in 
'the way they are taught 6y relying h^vi ly on the textbook. Thus, it H 
difficult to determine di fferences- between teachina methods when' the text- 
book helps to egualize achievement. 

In another reyiew of different teaching methods, Jamison-, Sunpes, and 
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' Well'i (1974) examined the effectiveness of instructiopal radio, progratnmed 
instruction, and computer-assisted instruction. Their conclusions i.ndi- 
"cate that instructional radio, suoplemented wi th appropriate printed 
material, can be. used to teach almost any. subject as effeg.tively as other- 
cUssroom methods^. However, instructional radio-was not uniquely- better- 
or worse than other npethods. Their review of Droqrammed i nstructTon, re>- 

• • vealed that it wes qenerally as effective as traditi^^l methods, and * 

• that neither traditional nor programmed instruction showed q re at diff^- 
ences in effectiveness when compared with each other. After examining 
computer-assisted i-nstructien, they co.ncTuded that, "as in d^her methods 
Of instruction Surveyed in this report, no simple uniform conclusions can 
•' be drawn about the effectiveness of CAI (p. 55)." - 

Chu and Sfhranin (1967) made 421 comparisons of instructional tele- 
vision with traditional methods of instruction. In' 308 comparisons, no [• 
significant. differences in effectiveness were tii scovere'l between methods ; 
in 63 comparison?, instructional television appeared to be more effective;. 
- in 50 'comparisons, traditional teaching methods seemed more . effect ive^ 
Once aaain, the weight of evidence suqqe'sts that when the level of aqqre- 
qation is the class, dtffer'ent teachinq methods have equipotentiality. 

As our statements above have indicated, there is sufficient evidence 
to talk abput ^he approximate equivalence amonq teachi nrl^ethods when- the 
. V acquisition of knowledge is used as' a criterion. Th4-s , 'however, does' tot . 
■mean that different teachjnq rnethods are equivalent in other ways. For 

* ' example, it seems reasonable to conclude 'that proqrammed igstruction can - 

result in a decrease in the amount of time required for a studpt to 

achieve specific educational aoals. This is an int)ortant efficiencj^ factor. / 
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likewise, dt the. elernentary-sdiool -level , computer-assisted instruction 
hSs beep shown to be^a beneficial supplement to. tradi tionaK i hs^truction ; 
at the sameHime, however,, CAI nec€S^^i tates i/icreased- exoendi tures fpr 
instaltinq comnuter equipment and programs. Achievement may not, be, en- 

'hanced throuqh th§ use- af small-q^oup discussions, but the. attitudes. (Tf' 
th? students particioatinq in thei discuss ions* may be moriB positive "tten* 
tho^e of students learjni nq' thr^h other methods. As a final, e^amp^le, the' 
highly motivating influence^of instruction^ qames on studeTjts is an ob---' 
vious bisnefi CI al factor evident to any observer. In Surhnary^we might say 
that althoutjh actual achievement may be equivalent using tlifferent: teach- 
ing methods, other factors such as efficiency, atti-tude, or TOtivation 
may differ .qreatly. 

' . ' It- is al^important to reme|pber that different te^^^hing methods are- 
likely to h^ve Mi fferent potentiaT '^fer affecting knowledge ^acquisition when 
the student is the unit of an^lysi sj^and student^D.ti tudes are taken into 
^ccount\ Dowaliby and Schumer (1973) examined the- -relation ship of anxiety 

to student. performance in lecture vs. distussJon-oriented'teachi Rg methods. 

f ■ " ' ' " . - 

They concluded that;high-anxiety students- pet"formed better than Ipw-anxi-ety 

students ill the teacher-centered lecture situation. Conversely, students? 

low'in anxiety performed better than students hialj in anxfety in^^thje student- 

• centered, discussion situation."^ In another study. Doty (•V967) compared three 

. different types of teaching methods: two strifctured methods (■conventional _ 

> • < - 

lecture and audiotfiped lecture), and one 'i/ns true tured metho<l (sm^l 1 -group-, 
discussion). She foflnd that if the s'ocial needs 6f students were hiqh," 
■ achievement \^as high when the lecture 'and discussion methods wercused- 
fr ="'.40'arvd .65, respectively)'.' But the higher:' the social needs of 'studenj;s 
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he poorer their perfom.ance vjhen audi otaoed lectures were used (r = - ,5'3). •. 
When' studen-t "creativity w^s examirved, Doty-faurid, th'at correlations between . 
creativity' and "achievement ^x^ convQwtipnal -lecture and a ud^oUo^ lecture' 

negative (V 2-1 and J6 , resoecti velyU__BiitrTiP(^t^ 
mefho.dSsed was smal-l-arouo" i ns tructi on , the correlation b^tweefi create vUy^ 
and achievement was .37. - ^■ . > : - . i 

In summary, eviderrce shows th.at altlfiounh^^one' te^hifin method may r)(^t 
be saperior to another. when class aVeraaes are examined, individual students 
with parti cular-'aptjtudes often oerform di fferently , dependina on the spe^ 
clfic method .used for instruction.' Thus, at the level 6f the individual 

student, teaching methods tfeve Jif ferent 'potehtiaUfor affecting know- . - / 

\ i ' 

ledae ^quisitiCJn. ^ • ' " • ' ' 

. The Effects'of Curriculum. "and Methods on Know ledge Acgui si ti^ti 

The fact'that signi fi caqt. amounts of knowledge are acgui red - re.aard-, 
.less of the curncuTum or teaching method ciiosen for instruction -- has im-. 
portant impiicatio-ns.; It means that at some yet-to.-be-und^rstood ievel , 
^ the information, value ofUhe material oresented in the various 'curcicula ' 
and methods is often eguival.ent (cf..(iJson, 1972), at least vvhen the .class 

k. 

. , as tire ijliit,of analysis. Perhaps inforration that convened by the A/ar-- 

• " iocis cu^lfcula and teaching methods i's coded, stored, and retrieved from" 
memory in similar" ways by different peoole, no matter how the information ^ 
waa-Vi'rst obtained. How else "can one explain that different students , exr 
nosed primarily to only one teaching method or one curriculum cor- 
rectly. classify a piece o.f obsidian as igneous in origin? One stijdent may 
have ^>*^rned earth science, throunh programmed instruction-, another' sti^ent 
may have learned through lec.ture; *nd another from a textbook. In one class ^ 
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the currlculurfi may have used a process approach, relying heavily cki dis- 

coverv'by the student; another aUss, a more deductive curriculum may 

* -f 

h^ve beenHised. In both cases, symbol systems were employed and informa- 
tion was transferred. ; 

V % 

: For certain students, acquisition OT knowledae about earth science 
may ha v|^ been enhanced by observina a discussion leader classifying rocks. 
Others maiy. have wat<:hed a film on rock- classi fi^atiori in which cues On 
how to classify- were highlighted using special fi]m techniques. For-these 
students, iconic representations of the information may have been estab.; 

'lished. Still '.ather students may. have gained enactive representations of 
the requisite knowledge ;when a tutor brought in specimens erf Ddrticular ; 

^ rocks for handl^ina, or, in the course of a classroom dis'cussi on Oi* recita- 
tion, the teacher cashed out m'ineral samples to be examined. To use. a ^ 

metaphor from Chomsky, it could be saidxthat although the surfac-e struc- 

t ' 

ture of the information being presented appeared to be qliite different, ^ 
the deep structure 0/ the information .presented to students was similar. 
AlVcurricuVa and methods allowe'd some students/ to derive ^ij^ficlent un- ^ 
derstanding of the origins o'f 'rocks to dispTay approoriate acquisition of 
knowledge 



information is presented in aumeraus forms and with varyincj degrees 
of efficiency to the^learner, who must attend, rehearse , xode , store, gen- 
eralize, and "retrieve it. 'New. kinds of concepts are needed to describe, the 
nature of the learning th^it goes on when the deep structure of information 
is processed in the mind of the learner. Attneave (1974) attempted to form 
■such a concept when he syggested that we mpst posit the existence of Ian- 
quaae-lik^ representational structures, whose elements have word-like 

• 14 - V 



status that provide meaninq to all forms of our experience. To use another'% 
metaphor, there must be an elemental internal 1 anquaae which brevides mean- 
ing for *a student' s 'Symbol^i c, iconic ^ anil-enactive classroom experiences, 
muoh as a computer's machine language processes information from FORTRAN , ' 
ALGOL, or COBOL entry languages. . At this elemental level of fnformation- 
processing, s\irface differjpnces among fhe various curri cul a -and tei^.inci 
methods disappear. Thus,^dS an outnrowth of' the^i nternal learning process, 
knowledge., acquisi tion by students of simiJar ability levels will be'^rouahly 
equivalent, at .least when the content and emphasis of the curricula and 
methods are similar and the class is the unit of analysis. 

* 

The T^^cher's Role in Knowledge Acquisition 



It is no longer ^acceptable to take seriously those who minimize the 
impact of the teacher on the student's acquisition of knowledoe (e.a., Cole- 
man, et aV. , 1955; Jencks, et aK 1972; MosteVler and Moynihan, 1972; Heath 
and Nielson, 1974J. Even if the variance i^ti student outcomes resulting f^rom 
teacher behavior is only about ,20 percent, as is often Suggested by these 
authors, this estimate 1^ an annual rate. Over 12 years of school ina, enor- 
mous teather eff-^cts on'students would accrue. 

An emerqinq body of literature dealing particularly with children from 
• low-incOHie families a^t the primary qrade^ ihdicates that teacher behavior 
focused on direct instruction results, in increased acquisition of student 
t^nowledge *and skills. Teachers apparently do make^ a' 'STif ffrence , pa'rt'icularly 
if th^ act in accordance with some of^he cpmmon-sense principles that are 
us^pd^by instructional technologists. The data to be oresented b'elow will 
warm the hearts 'of the Council for Basic Educatiort, which has stressed tM 

■ .1^ ' . . 
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1 fKpofta rice or 'Jj r;ec(! in^Cructiun rOr >t*c^I^.' 



Di rect Instruction • * ^ A * . 

' By direct instructTon mearvt "a, set 'of teaching 'behaviors focused- 
on aca^ic matters where^qoals. are clear to stude^S^^time^al located fen ■ 

Jnstruction is sufficient and continuous; content cdveraae is extensive; 

• ^ * • - ■ • ' • . . 

student performance .is moni tbred;, questions are at a low cognitive level 

and produce many correct ^responses ; 'Jind feedback to students Is'immediate 

and ac^Dilcally^^oriented. In direct insfhuction, the teachej" controls 

instructional goals , chooS€S material approDriate for the, student' s abiUty , 

,'.-*" - , ■ - 

level, and paces the instructional e'pisode. Interaction is characterized 

as strijctured, but not authoritarian; leather, Iprning. takes place in .a 

convivial academic atmos^phere. 'These comoonehts of direct instruction will 

be describedj^n greater detaij . , • •. ^ 

Goal setting. A regent, study assiqned anthropol oaical ethnographers 

to 20 more-effective and" 2a less-effecti ve classrooms in tt)e Second and 
fifth grades (Tikunoff, Berli.ner and Rist< 1975). Effectiveness had been- 
■ determined J)y measurinq ,200 teaclj^fs' abil ity to' provide instruction in. ex- 
perimentar teaching units. ' These teaching units were specially constructed • 
twQ^^el turricu'lum packages in reading and mathematics wi*th common objec- 
tives .'ihaterials , protests, and pbsttests.' The amount of time each yeston 
wffs tauolit wa-s contfollei'; The most-\ffective and least-effective teachers 
were then chosen for the ethnographic analysis.' Ethnographers carefully pre- , 
pared protocols of reading and mathematics lessons durina one week of ins true," 
-tion in each classroom. Net'ther tbevfithnonraphers nor the raters who analyzed 

" , • ' 

the-prototols knew tHe measured effectiveness of the teachers. Analysis o1? . 
the protocols of the less-effective teachers combined with p^sonal observatior 
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revealed that in many classrooms, the goals of instruction-were not clear. 
That is, many children s'imply did not know what was expected of them. 
Les-sons- might occur, for example, in two-cgjumn addi tion without provi^sion * 

a structuring stateme//l inking the material .to be learned to previous 
'lessens, and wi thout ^ny statement of the expected outcome of the ijistruc-' ' 
tiohal ep'isode.- Seatwork often occurred without the students knowing what 
they Wre responsibl? for "mastering. Teacher statements aboi^t the lesson's 
objectives, or provision for advance organizers, were rare. Structuring, 
' defined primarily as^be teacher's preparation of students for a particular. 
^esson^ distinauish&d between more- and les^-effective teachers in the 
protocols- for second and fifth-grade, reading and mathematics . _ Structurina; . 
Gr>»e(l setting, appears to be related, to know\edqe acquisition in the class- . ; 
room and Is part of the 6«yfronment characterized as direct instruction. 

' Time allocation : Wiley. a^d Harni schfeqer (1974) examined the* average • ^ . 
number of hours of schooling students receive (average datly attendance, ^. , 
X length of school day," x length of'school year). .Variation by school was . . 
dramaticaTly associated'"^th the "acquisi tion of verbal and mathematical" 
knowledge as measured by tests of verbal ability, reading comprehension, 
'and mathemati^. Similarly T studies by Bond and Dykstra (1967). Harris and . 
•Senver (1966), and Harris, Morrison, Servfer," and Gold (1968) all reoort 
negative correlations between teacher or stucjent absences and actiievement. 

Stall ings' (1975) evaluation of' 150 Follow-Through classes revealed J 

si mi 1 ar data . ■ , 

Out of a possible 340 correlations between feading achiev^oU 
and classjtjom processes, 118 were significantly related at the 
05 level v Of these, the most stror>qly correlated variables 
suggest that the leWh of the school day and the averaqe.'time 
a child spent engag^Hna^Deading activity Were rel.ated to ^ 
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hiqli readinq scorei in bo^h first and third qrade^(p. 6). 

And, in review! nq' her dat^ oil mathemi^tics achievement, she no1 

Out of a possible 3ft0 correl-atiofis between math ad^ievement 
and classroom processes, 108 were Significantly ««lated at 
nhe .05' level. Of ihese, the most strongly cor/elated vari- 
ables sygqest that,\as in reading, ^he'lenqth fif the school 
day^and the averaae \length' of Xim each -child 'spent in math 
activities were related to higher math scores tSq both^First 
and* Third grades (pp^ 6-7).. 

In the nationaljsample Stallinlp used 'for her evaluation re)port, the 

length, of th^ school 'day . varied'^ as much as two hours per day among schools 

Instructional time appe^^rS to be a powe^^^lil factor in acfountincKfor acqui 

suion of' knowledge tn the cl/Bs^room. ' ^ 



room allocations gf time from 
rel i abl e measure of' time al lo 



protocols taken in, the 



noted that'when teache 
endinq l.^s^sons by the 



Studying the -time variabjlelhas led these writers to observe class 

! 
! 



b^th the teacher and student standpoints. A 
i:afion by the 'teacher is eas^ to obtain. Typ- 
ically', a teacher fn the pyimarj graded allocates 50-100 minutes a day to 
readinq", and 30-50 rninutes' t\ r^thematics J From the analysis of teaching 

cl asses .pf nrwre- ^ndSels-effective teachers, it was 
'^s bec®me fi/ed by their tijjie allocation, startina and 
clock rather than on the- basis of student behaviors. 



ef^ec'ti ve in helping s 
,and Rist, '1975) . Alsc 



instruction in readinc 



or when teachers riished students for any reason, they' appeared to be less 

tudents achieve- in academic areas (Tikunoff, Berliner, 



teacheV engaged in abrupt shifts durinq the 



time alfocated for a faVticular subject, such as switching from Individual 



to behavior management, then to reading the princi 
pal's messaqe, and then to l^rqe-group-i,nstruction.in reading, they were 
less effective- teachers (Tikunoff, Berliner, and Rist, 1975). ImrrratHjre 
learners cannot thr^ive when choppy or disjointed lessons occur within a 
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qi'ven instruttional period. ^ * - : . • ' ' 

While the teacher -is-'^nocatina^n^ usinq time, wl^at is th^ student 
doinq4 the variable Gal-led active learnincHtifne' -- sy-nonymous with enqaqe- 
ment, attention , '.and on-tas'k beh3vix)r --"can t?e e§?ily coded. Every time 
a student is ."aoparently on-task ^urio^ teacfver's allocated time for a ^ 
lesson,. d.-5tt)p watcft.can be run. 'When .the student is apparently off-task-. 
(luoHna outr the windbwr^oina to th^ rest rooms, doodling, talking, etc.), 
■the observer can stop the -watch.." Recently, in a suburban school, ^ typical 
child's 'active learning tirtie was clocked .dun'nq 45^inutes of se^twdrk . 
(learninq-deVoding sk.ills.'in 'a w'orkfooV) . The; chi 1-d was 'enqaged>wi the 
learning, task 3-1 /z' mi nutes . Dyring a iubseq-uenf' teacher-led, small-qroup 

session for developinn reading skills, the child was apparently engaged 

' ' • >* '' 

durinn ?0" of thp ?5"minutes allocated. , ■ ' ' 

' ' _ - *, • ~ 

• ■ . Jo understand the pr^ocess" by which knowledge -is acquired in the class- 
room, at d miniraum, or>e must be able ^to ^describe the duration of the treat- 
mentr The typical 180 dayt-bf school i,na trVist b^ re^iuced by" teacher and . 
student abs^ndes due to illness, Stri.kes-, bussing ,di ffi cul ties , parent con- 
ferenoes, etc. This result must be, mul ti pi ied by the number of minutes per 

'V ' - . ■ •■ 

day allocated by a teaclfjgr for instru'cti on 1n a'subject. The new -figure-. 

* - • . .. ■ . . • • 

must be adjusted for the number of minutes -a studert. al locates .tp active 

leaVning time. After-these computations , ha ve. been made, one is likely to ^ 

find that academical ly oriented instructional activity accounts for a triv- 

" idl amount of the total yearly school activities at* the primary qrades . 

Data from' McDonald et al ." (19.75) i/rovide evtimates that the median haurs 

of pn-task rea^ffng and mathemati cs , i nst ruction for second- and fifth-qPade 

students is well under 70 hours per scliOol year. . Wi thi n'cl ass ^and between 



class variation is, however quite l^rqe,' \Given this state of affairs, \ 
even sljight increases in active learning^time would appear. to be logically * 
*^related to increased student acquis itioji of 'knowj^dqe-.. Empirical data , 
from many sources is accumulating to support this proposition (B»lo(t)m, 1974). 

, It may ^ be concluded that at the primary grades, ^mpre academic know- < ' 
ledge is acquired by .students ,in classes Where (a) the schools anS- teache»*s' 
have allocated more time for academic instruction; (b) the time used for* 

essons is continuous rather than disjointed; (c) teachers are activity 
oriented rather than t)Ound by the clock as a gu|de for the length of the 
-^..^ssons; and (d) Students are actively involved iVi .the instructional 
episode- so that^diTfereoces between the teachers* and the students' allo- 
cation of time are minimized., ^ 

Academic focus . Timers, of course, an empty vehicle. ' To produce 
■ academic outcomes, it must' be filled with academic behaviors. For 
X exaniple, Stallings and Kaskowitz 0974) studied process variables related 

to feadinq and nnathemitics outcomes in first- and third-grade Follow-Through 

daises. Table 3 presents selections from their data. Tha conclusions are 

I ^ • * - • - 

in jthe directions expected. Academic acti^ties , and , behaviors were posi- 

tivtely related to the 'acqui si tion of reading aryJ mathematics knowledge. 

■ '\ ' ^ • ^ . ' ^' ^ ' . 

Noriacademic classVoom activities were negatively related to the acquisition 

of I reading and mathepiatics knowledge, 'and , of course, when classroom mahage- 

'meijit problems were frequent, "achieverpent was lower. As Rosenshine (1976,, in 

, i. ' ' - ^ . . 

press) notes for the F»il low-Through data as a whole, * 

There was no jQonacddemic activfty which yielded positive cor- 
relations wTfh reading arid mathematics. This last sentence 
is' somewhat surprising because ^i't has frequently been argued 
that ^ome of these other activities contribute to reading 
achievement by motivating students or by providing additional 
' stimulation or pra^^tic?- • Sucti indirect enhancement was not 
evident I'n this study » . , , 
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• ' / ■ * INSERT TABLE 3 HEE^C ' • ' - • 

• ' "* , » *^ 

, (.ontent 'cQverjie .' The academic foc.irs of. cUssroom tifne is s1m>1ar 
to 4he opportunity-to-learn varfable so important in Carroll's (1963) 
theor;, and. the mastery- learni ng 3rd •Keller ,p]a'n prograpis. Th? academic • 
focus provides for content coveragi and emphasis, the two critical vari-. ' _ 
ables that emergedVrom the analyses .of the e^ffects of currfculupi on t-he • 
acquisition of knowledjje. Studies Armento (1975). Chang and Raths (1971), , 
'Rosenshine (1968). and Shutes (1969), all found significant'relationships \ 
,betwcer> their as'sessme^^t of the content covered by teachers and student 
achievement. ..Moreover, for Armento and Rosenshine. the correlatiorfs be- . 
tweelTW- cd ntent that^s- covered and student achievement were larger than 
those t^aine<i for any_ other teacher bellavior variables. 

Mclinaid's (1^75) detVfroni alinost llQO -seicon'd and fifth grade class- 
rooms also suppoVt these findings: 

' ' ' 

at both' the second and fifth qr^de, the amount of mathe- 
matics covered is a critical factor. This result should 
not be surprising. Mathematics is an organized body of cog-, 
tent' and- tests constr^jcte^ to measure what, students learn in 
-matheinatics are orqani;zed around^hi s content. If students ^ 

• have not been taught. . .som?. . .concept or procedui^ , .they simply ^ 
- - do not do well on those portions^4-4be tesUjgTevant to that 

tODic. .Teaching procedures which -majii mi ze tfTe ?ange of content 

• covered are teaching procedures likely to be effective [p. 27i^ • 

• MonrboHn q student '^cti vUl es . - Although findings are not always con- 
•sistent v^thin and between studies, a trend exists 'in the data pointing toward 
the need for aduU monTtoring of student progress. Some results .from the 
observations of Stallings and Kaskowit'z (1974), presented in Table 4, pro'- " , ^ 
vide pertinent .information. One implication bf this table is^that indepen-- 
der»t seatwork or ,i ndependent sniall-qroup work is an inappropriate organizational 
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structure for elementary school classrooms, while larae-group instruc- 
tional settings _ajjpe^ff^^to^^ conducive to acquisition of^ read>,ng and 
mathematics knowledge. Such is the opinion o^ Rosen§hine (1976, in press): 
"The resuHs do not. Support ' ind^i vi'cjualizing^ and provide support, parti- 
cularly in the third'grade, for the use of la/^ge groups." But Rosen*ine 
recognizes that^ these data also imply that when a teacher or other adult^, 
can moni.tor studei^t' activities (e.g., large-group instruction vs. inde-, 
pendent seiitwork) ,*^chi evement is higher. . • 

INSERT TABLE 4 HERE ' 
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As was noted above, one student spent 3-1/2 minutes Engaged in ac- 
tively learning during the~45 minutes of independent seatwork allocated to 
her by the, teacher. This provides an estimate of approximately 8 percent 
apparent utilization of time. In small-group work, with the teacher, ,20 
of 25 minutes was recorded as engaged time. This represents a utiliza- 
tion level of about 80 percent of 'the allocated time? ' The difference in 
^ utilized time is parsimoniously accounted for by the absence or presence 
' of a ^monitor of student activities. , ' . % , 

Soar (1973) also studied grouping patternWn- elwientary school Follow- 
Through classes and found similar evidence. He discovered that when stud- 
ents wprked in a group ujpder adult supervi sion^, correlations with .achieve- 

0 

ment were positive and often significant. ' lOn the other hand, when smell 
^ groups met without an. adult, correlations'between this orrjanizational pat- 
tern and achievement were negative and often significant. A simple fact may 
be inferred from the studies cited: many students do not eaqage in on-task 
behavior when a teracher or other adult is not mcnitorinq th^ir academic 
acti vi ties . - » • 
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Individualized instructional programs make extensi ve'' use of inde- 
pendent seatv/ork activities. However before advocates of individual i'zed . 
Droqrj;iiTiS rise- in righteous indignation at the interpretations of*the data 

^i ven above, we should note that some teacher training that accompanies .in-.. 
« • 
d'lvidudlized programs prepares the teacher to oversee student'Hearnina. ^ 

Pi tf-.burq'b Individually Prescribed Instruction (IPI) emphasizes the nee^ 

for d traVf^lling teacher or travelling aide -- someone v^ho constantly moni- 

tors each student's classroom behavior: Unfortunatel^, in the imolementatido 

of many individualized programs, students' independent seatwork or inde'pen- 

4dent small-group wurk is. monitored infrequently. Lower levels of, acquired 

knowledae will result for students in classrooms where infrequent pionltor- 

f ^ • . 

ing IS normative, ' ' * 

- ^ Questioning . Table 5 from Stallings and Kaskowitz (1974) Presents data* 
'that are substantiated in other studies. Open ended questions, i.e., ques- 
tions high in the Bloom Taxonomy ,. are negatively related to student achieve- 
ment. So are nonacademic questions.- Only academically focused, direct 

.questions at lOweHlev§ls of the Bloom Taxonomy resulted in increased ac- 
quisition of knowledge by students. Using a similar sample of low-incOme 

'students. Soar (1973). also 'found that factors with high loadings from vari- 
ables such as tonvergent qirestions, drill, or questions, that have single 
answers usually correlated posi tive>y^wi th achievement. Factors with load- 
ings from variables 1 rtce diverge/it questions and open-ended questions usually 
GOrr^^t^d negatively with achievement. ' " * 



INSERT TABLE 5 HERE 
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Despite Piaqet's theo^3^, which cautions against the use of higher 
coanit-ive questions with pre-operatiortal or eoncrete-ooerational children, 
there has been an .emphasis on training teachers- to use highjer cognitive 

.^questions. Recent experimental >"wor|< , along with the correlational data pre- 
sented,.may reverse this trend. - Tv^aoWell -designed experiments have demon- 
strated that the percentage of cognitive questions asked by teachers per 
lesson has no discernibVe effect on' el ementary' s,chool students' aAiuisitioa 
of knowledge (Gall, Ward, Berliner-^, Cahen, tlashoff, Stapton , and Winne, 
1975; Program on Teacher Effectiveness., 1975). 

Ros ens h i ne\^{ 1976 , in press) has'aVso brought together data on the 
association between the kinds of student response's made to teacher ques-, 

• -tions and achievement. ./Vs might be expected, academic responses are^posi- 
tiyely c6rralated ^ith outcomes; nonacademi c 'respwses and responses tD 
open-ended Jjes^tions are negatively correlated with oytcome measures. , Brophy 
a-nd EvertsoVi (1974) also examined student responses anrf detected an interest- 
ing-interaction. For lower socioeconomic status students, the percent of 
correct answers was positively correlated with achievemervt, while for. higher 
socioeconomic status ^vldren, the percent of wrong answers was a Dositive 
predictor. As with curriculum and teaching methods, there are main effects 
and interactions depending upon whether the class or the stujient is the unit 
of analysis , w 

, Feedback . From studies reviewed in Rosensliine (1971) and Duncan and ' 
^Biddle (1974), Qage apd Berliner (1975) found T4 studies on the relationship 
between teacher pr^^fse^^md^tudent achievement. Eight of these studies 
yielded positive correlations with achievement, while six studies yielded 
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neqative correiaions with achievement. No clear relatiohship betweer^ 
feedback^in the fom of praise and student" acqui si ti on of -knowledae was^ 
{liscer/iible from these- studies.. From studies of. feedbacic in the form of 
teacher^s Triticism ^Jf students . Qage 'and Berliner (1975) found thirteen 
studies that yielded- negative relationshi^ps with student achievement and 
three stuJies that yielded positive relationships. Frequent criticism by 
teachers would appear' tq^e , a negative predictor of. student achievement. •. 

Stall ings- al^d Kaskowitz (1974) also studied praise and criticism, ' 
and- their data help to .refine the'-concltisions drawn about the effects 
of these forms of feedback,. They categorized praise or criticism'as 
.academic or nonacademic in focus (e.g.. praise for 'reading work vs. praise 
for working well in ^rouTJ^Tor. criticism for mathematics performance vs.. 
^ criticism for music activities). The relationship with student achievement 
is generally positive for-both praise and cri titism when such feedback is 
-focused on academic ^^tivities. The relationship of 'both these teacher- 
feedback dimensions. to stlident achievement is mi.xed or negative when given 
. for nonacademic student behaviors, v ' 

» 

• It appears that feedback, whether .praise or criticism, helps students 
acquire knowledge if U is academically focused. .This is consistent with 
.the'idea that a dir'ect instructional emphasis in the classroom is a major 
determinant of student achievement., 

• Once again, ^ a distinction must be made between the class and the student 
as units of analysis. At the classroom level ^of^ggregation , these feedback 
dimensions af)pear to have similar effects when aca(«»tii cally focused, but at., 
the student level of analysis, praise and criticism seem to have different 
effects on different tVpes of students. As one exalll»e of thjs, introverts 



and 'extroverts appear to respond yesy diff^ently to praise atnd cri.ticism 
(Forlano and Axel rod, 1937; Thompson and* Hunnicutt, 1944). V 



Atjnospnera. "'An environment that stresses academic achievement, ^ • 

. • •■ . ^ ■ V ' ■ ^ 

makinn usejof many of the cofnnonents of ^direct instruction' mentioned 
earlier, need not be ^uthorl tariar\, coercive, or^aversivg. Amonq the ^ 
characteristics of the more effective' classrooms reported by eth'nooraphers 
were conviviality , .Cooperation , dei^oeracy,, and* wamxth. Less-ef fe^i ve 
classrooms showed mofe e,V3derfce of teachers' belittlinn and sNamipg stud- 
ents and use of sarcasm. The ethnographi cwrotocols v^re al5(i analyzed for 
competitiveness, bu^ this variable did not distinguish betwe^tti more-effec- 
tive and less-effective teachers. ' The ethnonrahpic analyses also' confirmed 
an oj^V'ious fact: in classes where behavior manaoement -problems exist, 'a 
warm atmosphere camiot-develop , and direct instruction cannot take place. 
Classes that are out of control are invariably classes where little aca- 
demic learning takes place (Tikunoff, Berliner, and Rist, 1975). 

'The above description of effective-classroom teachinq, in which the 
successful classrPom environment is characterized by *an emphasis on aca- 
'demic achievement, aopears to b^ an unusually simole way to exolain the 
acquisition of knowledge in the classroom. Teaching behavior vlhi^ch is not 
directly aimed at furthering academic achievement of the kind measured by 
standardized achievement tests, will not result In much growth in knowledoe^ 
acquisition as measured by those kinds of tests. Teachers who make a dif- 
ference' in students' achievement ar^ those who put studehts Into contact 
with curriculum materiaiVs and find ways to l^eep them in contact with tlie know- 
ledge to -be ^acqul red through their teaching methods and behaviors. 
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Ifioufili^ ) b iiiriy i>f edsy to dr.fniss th^' data presented as nothinq but 
. coiiimon sense, it is clear from out observations of classrooms that^feommpn^ 
senV is not necessdrily corr^mon nractice. Arid even these simple descrin- . 
' tions of successful" environments xWr cl'asSrooifi learnina are comol icated by 
the fact that data are not cons'i stent wi%iin and between-'studies . More- 
over, when \/e try to explore how individual students process the information 
tote, acquired their ability to encode, retrieve, decode, and trainsfer • ^ 
information the classroom becomes a very complex environment in*which 
' to work . ^ ' , ' ^ . 

Studying Classr oom Lea rmng . • . 

By addressing the molar environment characterized as direct instruc- 
tion', and usinn hinhly selected data relatinn ^comoonents of tha^ environ-^ 
^ meht' to student a^chievement , this paper avoided the problems that arise'when 
classroom teaching »is approached in a more molecular fashion. Studies that 
attempt to .e^amiRe- sinale--ski Ms .or particular behaviors of teachers and 
relate those var^iajDles to student .outcomes. h^^vie certain Substantial inade- 
' quJcies fBerliner, 1975). ♦ * , j 

Some of These problems Y,eldte to the issue of aDpropri a tenets of 



teacher behavioi^ the unit of analysis for the indeoendeht variable, the 
stabilit^of teacher behavior, and.<:onstruct validation. • (Not^mentioned at ; 
this time are^the equally knotty probl ems- associated wi th^ the cfiterion, 
measure used to assess st'udent achieveme^and the statl^tifiar methods use^ 
to ifieasure ch^ngef in students' performance.) 

Approp riateness of Teacher Behavior . Ma*(f ►studies of ttie acqaisitlom 

* ■ ^ ■ ■• / ^ ^ ' ' ' ' • ' s ■ ■ ' 

of knowledge in the classroom, cchjnt or rate behavior and do.nat deal withr 
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the .crucial question of anpropfiateness of teacher behavioip a qua^litative 
dimension that is .difficult to come to orins-with. When observina in a 
classroom, one becomes .acutely aware of \he difference between a hiaher 
coqnitive question asked after a train of thought isTunninq out, and the 
same type of question asked after a series af lower coanitive questions 
have esta,blished a foundation from which to explore^gher order* ideas, 
Teachers sometimes ask inane questions. Teachers have been seen resoondina 
to student-lniti'^ltbd questions with irrelevant information. Teachers some- 
times achieve a' nigh fate of/probinq student responses to questions, seem"- ' 
ingly without regajfd fqf th/e student or the kind of initial response given 
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to. the question. Some ^tydents are embarrassed by the probinn^; with other 
students, the probes occurred at inanprocMriate times, and s.ometimes. nrpbes 
were not used when the situati.on seemed to cry out for them. At other times, . 
the teachers' probina questions may have been as skil^fu^ as Socrates' but 
only their frequency was recorded. "^Before we can adequately assess^ how ^ ^J, 
oan:icular teacher activities contribute to a student's acquisition of know- 

r ' 



ledge and sjciUs, we must learn to coiTfront this <^ual i tati ve dimension where 
value judgments about annronriate use of skillstehters into our description 
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of classroom phenonjeha. ^ * V^j 

T he Unit of Analysis for the Independent Variable . Another problem one 
becomes acutely aware of in studying teacher effect ivenes"^ is the problem of 
the -unit^of analysis for characterizing the independent \>ar^ble. Is a single 
teacher question the a^ropriate unit? Is a question, alona with the w^(f- 
tirtte'which follows* thi^approoriate unit? .Or does a teacher question, wdit- 
time, and student. answer make ud th§ unit which best characterizes the 

^ * ** * , • • ' * 
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irtdependent" variable"? .-Jeachers'often 'follow stratemes of lonq duration. 

They may conduct an inductive leSson where the meaninnful unit ofanalvsis 

niay' be 'a one-hour or-one-week episode that is concerned with the conserva- 
'■J'-^ . tion of matter. The individual questions, reinforcer5, nrobes , ,and student ■ 
'< resDonse^ may be trivial aspects ofnhe overall episode. Until we have 
'^adequate conceptions of the unit of analysis of our indeoendent vartables, 

wWmay need toremain at a more' molar .level for describino classroom pro- 

cesses. r 

Stability of Teacher Behavior .- Wh^ describing a "good" teacher, 
many people a T:enD such as "flexible." Such teachers are.expected to 
cljjjnge methods, techniques, and styles to suit particular students, curri- 
' cul'am -areas, 4;ime of day, etc. That is, the co'itimonly held standard of 
exce'l'lence in teaching implies a teacher whose behavior'is inherently un- 
stabl€.' Needless to say, this ooses a problem for an observer trying to 
understand a teacher's customary and usual ways of teachmo. A recent 
review of the s^bility of teacKer behavior (Shavelson and Demnsey, 1975) 
Dointed dut^ that many of the skills and behaviors that have been studied 
in research on teacher effectiveness are unstable over occasions. A rather 
large number of low and even negative st^abi 1 i ty- coeffi cienls were found. • 
This means that the independent variab-1 qs.-in many studies of teacher effec- 
•-^tiveness were often not "fair indicato>s of a- leather's typical behavior.' ^ 
^ Researchers seem so fiaaer to capture variables for data analysis with ratina 
'scales and frequency counts,' that they apparently fpraet to check if their 
methodology is appropriate to the phenomena they are interested in studyina! 
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■f (iris-t met Validation.. Scientific understandinn of any phenomenon- ■ 
rci^gire-. 1 d<'.crii)tive Idnnuaoe that gses concents having common mpanino 
dimjrtd the '.cien.ti^t'p' workinri in the Sdgie area. Amonn researchers on 
tedcher effectiveness, this criterion is not currently being met.- A con- ^ 
cent suchjas "wat^mthj' does not have the.same^meantna from study to study. 
A'teacher^s warmth, may be measured "by self-report, stujlent-reporl, observer- 
ratino, frequency-count of^^miles, percentage of gestures rexiarded as af- 
fectionate, or^ numerous other .indicators . If these various jmprecise and im- 
perfect measures of warmth were intercorrelated , one could perfiaps begin 
to understand the construct which is now so glibly used but so poorly de- 
fined. Extensive construct validation mustr take place in research on' 
teachinq; otherwise, the imprecision of the language used to describe 
phe.nomend of interest will continue to retard-^empi rical study. 

For these and other reasons, an organismic dgscriptionr of tf^ ^n- 

vironment which affects student achievement in classrooms seems\k)\ce\i^e- 

^ ^ . ll ' 

^ . ful than a molecular: anproach. Across mShwy^ studies, usinn diffel^ewt 

observation instruments and different statistfcal technigues, a convergence 
around the concept of direct instruction is evident in. the literature; how- 
^^ver, this promisinq Qoncf^pt will also need more clear and precise defini- 
tion if it is to be useful in future research on classroom learning. 

< Learning Theory and Classroom Learning . 

This paper purposefully did not rely; upon^ the concepts ^nd principljes 

'derived frgm learning theory and research to describe how knowledge is ac- 

J. ♦ 

quired in the classroom. This was avoided for many reasons,. Skinner's des- 
cription of classiroom learninig appears- to be woefully inadequate. For ex- 
, . _ . . ^ ntion t<J a lecture or text 
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IS reinforced when the words he hears or sees correspond to responses ^he 
has anticipated -- an important ingredient in listening of reading with 
'understanding.' (1968, p. T57) " If true this- description could at best 
account for only a small percentage of cl assroom learnina. Likewise, the 
concepts and principles of contiguity theory, respondent learnina theory, 
apd- observational 'learning theory also fail to elicit from the observer a 
sense of^^ainty that such concepts adequately -describe classroom learn-t . • 
ing. Classrooms are dynamic, and complex environments. A, cl assroom of ten 
-constitutes" a confu'sina milieu to the observer tryinq to make sense out of 
what IS going on. Praise and criticism, when defined as positive reinforce- 
ment and puni-shment, fail \o elicit the same response from classroom learn- 
ers as the/ do from learner* in the laboratory. In some classes, students 
learn more from the errors tliey make than from their success in answerina 
questions. Students are often observe^l wetchinq an apnarently flawless 
.• demoostratiorv of how to subtract without afterwards showing any evidence 
of having acquired that knowledge. '• 

Classroom^re not only' quanti tati vely different from laboratory set- 
tings; they are also qual i tati 'vely different, and thus may need to be un- 
derstood by conceptual frameworks other than those provided by traditional, 
learning theory (cf. McKeachie, 1974). Orfe exception to this negative view 
•of the efficacy of the concepts,. and principles derived from learning theory, 
however, is the current wor^ \x\ cognitive learning theory using an informa- 
tion processing perspective. Learners in all kinds of 'classrooms must or- 
- garxize information and give meaning to it as they go through school. An 
understanding^f the ways in which processing and memory . systems work with' 
' ' organized .and meaningful verbal knowledge is-11kely to affect how instruction 
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w LOfTMid out. llow(?ver, until the internal processing mechanisms of 
-learner, are better understood, molar descriptions pf 'the effects of the 
externa^! environn\ent on the ^acqui.si tior> of, knowledge will have to suffice, 
drfd most traditional learning theory should -be di sregardetf as an' important 
source of concepts for understanding classroom learning. 

Conclusion^* 

ft 

Major factors* in the process of knowledge acquisition in the class- 
room are the content and emohasis of the ccrrriculum in use and the content 
coverage djid emphasis gi ven .through the teathing methods employed. The 
cldssroorn behavior of a successful teacher is characterized by direct in- 
struction, whereby students are brought into contact with the curriculum 
materia-ls and kept in contact with those materials until the requisite 
knowledge is acquired. the primary grades, direct instruction includes 
goal setting; allocation of- sufficient time .to reach ^oals; motivating ^ 
students by appropriate choice of curriculum materials, teaching methods, • 
and teaching' behaviors so that active learning time is high; providing an 
academic focus; and nwnitoring student activUies, dur^glthe al-located in- 
structional time. The successful teacher^sks direct questions' and provides 
positive and negative feedback to students 6n academic matters. The 
atmosphere for successful direct insturction is warm, and student behavioral 
problems are low in frequency. • . 

In general, studies of isolated teacher skills and behavior in natural 
classroom environments have not provided much information about how knowledge 
is acquired in the classroom. This Estate of af.fairs will continue urttil 
investigator* engaged' in research on teaching have learned how to work 



with the concept of appropriateness.' define i unit of analysis for the study 
of tPdchinq, obtain stable estimates of teacher behavior ^pver occasions, 
and perforan extensive construct validation. ' /. . 

Because the c1assr*oom is .sach a complex and dynamic environment, tra- 
ditional variables derived from theories of learntnq are Insufficient in 
accountinq for* Row students acqaire knowledge in the classroom. Informa- 
tion processing approaches to the study of learning .are Dromising but still 
in their infancy. 

If today's schools are failing to orovide students the knowledge and 
skills they -need, as many critics contend, some of the blame may b'e placed 
on the failure of educators to understand a very simple fact. That is, 
almost air teacher behavibrs that increased class's engagement with the 
.content of almost any curriculum, communicated -to students through- almost 
any teaching method. Vill increase student achievement. Cpmplexity <^nly 
arise^-when we focus on individual 'students who may need different cui^ri- 
culum, specially chosen teaching methocts, and exposure to a unique set of 
teaching behaviors in order to optimize their leamina. Thus, the .factors 
. related to knowledge acquisition in the classroom may be viewed as both 
disarminqly simple, and frightfully complex. at,the same time. 
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Vfv.) TABLE T 

> J 

COMPARISONS OF INNOVATIVE AND TRADITIONAL CURRICULUM 
(After Walker antj Schaffarzick, 1975, p. 92) 



..." ' , 


• Content bias of 
the tests 

» 

V 


' Number of 
Independent 
comparisons 


Results 


Innovative 
curriculM"! 
S superior to 
traditional 
curriculum 


Tradi tional 
curriculum » 
superior to 
innovative 
curriculum 


Innovative 
curriculum 
equal to 
.traditional 
curriculum 


Test of knowl- 
\edge acquired 
"favored the 

fnnovati ve 

curri cul urn 


--"1 — 

'r 

52 


a 

44 


1 


7 




Test of knowl- 
edge acquired 
favored the 
tradi tional 
curri cul urn 


30 


5 

\ 







Content bias 
of the tests 
could not be 
determined 


16 

* 


4 


3 S 


— ■ - - . — r • 

9 


• 
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I - TABLE 2 

TREATMENT MEANS ON THREE MEASURES OF OUTCOME 
IN TWO CURRICULUM AREAS FOR DIFFERENT LEVELS 
OF VERBAL ABILITY (After Chastiin, 197a) 



r 



Tests of 
Acquired Knowledge 


Initial 
Verbal Ability 
* 


Means In 
Foreign Language Curriculum 

- < 

Audio-Lingual Cognitive 
Habit Theory Code Learning Theory 


Listening 
. Comprehension 


High 
Low 


15.80 20.00 
17.69 14.33 

. . q 1 « 


Speaki ng 
« Analysis 


— \, — 

\ High 
Low 

\ 


■35.00 ' 40.62 
41.62 34^.00 ' 


Language 
Apti tude 


■ — ■ — r- 


High 
Low 


25.50' 22.31- 
18.55 2^60 V 
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FABLL 3 



(URRFLATIONS: BETWEEN CL/^SSROOM. PROCESS VARIABLES AND 
- STUDENT ACHIEVEMENT 
(After Stal lings- and Kaskowitz, 1974) 



GRADE AND SUBJECT 



VAPIABLFS 



First Grade Classes 
(N=106) 



Math 
Achievement 



Reading 
Achievement 



Approxiiiirjte nuiiiber of children 
involved in mathematics 



''approximate number of children 
involved in r eading [ 



Percent of instances in which 
dri ji^adeinjc_^jt^ 



Total academic ver'bal inter- 
actj qns ^ 

Number of (3ctivities concerned 
'With number^'->, math, or arith- 
metic* J 

Number of dctivUies concerned 
with rf^adinq, alphabet or ^ 
language development 



Number of *dcti,\^i ti es concerned 
with arts ancTcrafts. 



Nuiitber of activities concerned 
^ith music, story telTing and 
darici ng 



Ainojjnt of ^^jctive pjaj 
Amount of _c 1 <i s s room nianacienient 



,35 



.32 



.21 



.41 



.29 



..18' 



-.23 



-.03 



.33 



.29 



.40 



.35 



.26- • 



.40 



.29 



-.16 , 



-.23 



^.23 



Ihird Grade "Classes 
'(N=5e) 



^Math 

Achfevement 



Reading 
Achi-evement 



»60 



l50 



.59' 



,50/ 



,59 



.40 



-.26 



-.52 



-.29 



-.10 ;■ 



,31 



.3?* 




^'..33 



.23 



-.03 



-.35? 



-.10 



.17 



40 
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TARLE 4 , 

CORRELATIONS BETWEEN GROUPING PRACTICES AND. 
STUDENT ACHIEV^NT 

(After Stallings and Kastcowitz, 1974) * 
m ' ' GRADE ANDSUBJtCT 



i.PO^JPING PRACTICE 



Smalf yrorffp 0/ "children working 
independently ijD nidth 



Small gro.pp-of children working 
independently in reading 



Teacher iJrtth large group 

Large group of children with 
any ^dult ^ ' 

>■ ■ ■ 



' First Grade Classes 



Math 
Achievement 



-.14 



-..26 



,07 



I 



Reading 
Achievement 



•^-.•.•22 ' 



Third Grade Classes 



Math 
Achievement 



-.19 



.09 



-.46 



-:23 



.47 



.42 



Reading 
Achievement 



:41 



,23 



,54 



.48. 




. ■ TABLE 5 • • 

.CORRELATIONS BETWEEN ADULT, QUESTIONING 

AND 

* STUDENT ACHIEyEMENT- 



4 



.(|Jter StaTlirigs and Kaskowitz, 1-974) 



VARIABLE 



^ j^- 

Adult acadennc commands , ^re- 
quests/ and direct--q^stions 
to groups of children 



f 



'Adult aca-demic cj^rpmands, re- 
quests,*^ and direct questions. ^ 
to individual ch1*ldr.en i 

^ ■ 

* Adgl t, non-.asademi c *i:oniinands . 
, ijequGSts^ aad 'direct ques- * ' 
tions to individual children 

^ _ _ J f_ 

Adu'l t c^en^n^lNr^ quQS tTons 
to chi Idren 



radK 



Fir,st Grad^fl asses 



GRADE AND- SUBJECT , • 

Thir(i.Gr||J^ Classes 



Math ■ 
Actiievenient 



10. 



.23 



.31' ' 

* 

.03 



^eaL^ing 
Acnievement 



.29 

— J— 



.29 • 



.25 



- -.ll^ 



■ Math 
Aetiievement 



.54 



.,,-..47^ 



-.35 



1* * 

4- 



Reading • 
Achievement 



r 



,51 



••.To 



. # 

-.37 



.31 



4f 



